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Response to Arguments 

1. Applicant's arguments, filed January 9, 2006 with respect to claims 1-25 have been fully 
considered and are persuasive. The rejections and objections of claims 1-25 has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of Lindholm 
et al. (U.S. Patent No. 6,650,330) and Lindholm.et al. (U.S. Patent No. 7,015,913). The indicated 
allowability of claims 5, 7, 17-19, 23, and 25 is withdrawn in view of the newly discovered 
references above. Rejections based on the newly cited references follow. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
intemationar application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language, 

3. Claims 1-4, 6-9, 1 1-13 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Lindholm et al. (U.S. Patent No. 6,650,330) (hereinafter, Lindholm '330). 

Referring to claims 1, 8, and 9, Lindholm '330 teach a graphics system and method for 
processing multiple independent execution threads wherein as shown in Figs. 4, 4A, and 4B, 
Lindholm '330 teach a method of executing multiple threads in the transform module 52 which 
is capable of processing 3 vertices in parallel via interleaving. The method starts by determining 
a current thread to be executed in operation 420. Next, in operation 422, an instruction 
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associated with a thread to be executed during a current cycle is retrieved using a corresponding 
program counter number (an arbiter to retrieve a first command thread of the plurality of 
command threads, and thus, implying a reservation station having a plurality of command 
threads stored therein). Thereafter, the instruction is executed on the graphics-processing 
module in operation 424 (q command processing engine). Since the graphics-processing module 
requires more than one clock cycle to complete the execution, a second code segment might be 
accessed per a second program counter inmiediately one clock cycle after the execution of the 
first code segment. The second program counter is associated with a second execution thread (a 
second reservation station), wherein each of the execution threads processes a unique vertex. 
After the execution of each instruction, the program counter 450 of the current execution thread 
is updated and the program counter of the next execution thread is called by module 458 in a 
round robin sequence to access an associated instruction (updating the first command thread in 
the reservation station) (col. 10, lines 7-49, and col. 1 1, Unes 25-30). 

In regard to claim 2, as shown in Fig. 14A, Lindholm '330 teach when the last vertex 
instruction is found, an end of sequence (EOS) signal might be asserted (col. 18, lines 28-35) (a 
done flag activated after all commands with the command thread have been executed by the 
command engine). 

In regard to claim 3, Lindholm '330 teach the reservation station is a memory device 
(input buffer 400, Fig. 4), and the arbiter retrieves the first command thread based on a priority 
scheme (col. 16, lines 42-61). 

As for claims 4 and 1 1, Lindholm '330 teach the arbiter retrieves a second command 
thread of the plurality of command threads stored therein; and the command processing 
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receiving the second command thread wherein the first conunand thread and the second 
command thread may be interleaved (col. 10, lines 7-57). 

As for claims 6 and 12, Lindholm '330 teach the conmiahd processing further 
comprising: an arithmetic logic unit (ALU) operably coupled to the arbiter such that the arbiter 
is capable of providing at least one of the plurality of conunand threads to the ALU (numeral 
456, Fig. 4B, col. 11, lines 6-12). 

In regard to claims 7 and 13, as cited above, the graphic processing module executes 
vertex instructions, thus, implying a vertex reservation station. 

4. Claims 14-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Lindholm et al. 
(U.S. Patent No. 7,015,913) (hereinafter, Lindholm '913). 

Referring to claim 14, as shown in Figs. 2 and 4, Lindholm '913 teach a graphics processing 
system comprising a pixel reservation station 215 having a plurality of pixel conmiand threads 
stored threrein (col. 5, lines 20-30); a vertex reservation station 220 having a plurality of vector 
commands threads stored therein (col. 4, lines 35-54); an arbiter (instruction scheduler 430) 
coupled to the pixel reservation station and the vector reservation station (col. 9, lines 25-40); an 
ALU (execution unit 470, Fig. 4) operably coupled to the arbiter; texture engine 225 (Fig. 2) 
operably coupled to the arbiter wherein the arbiter retrieves a first selected command thread from 
one of the plurality of pixel conmiand threads and the plurality of vector command threads and 
the arbiter thereupon provides the first selected command thread to the texture engine (col. 4, 
lines 62-67, and col. 5, lines 1-5). 
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In regard to claim 15, Lindholm '913 teach the arbiter retrieves a second selected 
command thread from one of the pluraUty of pixel command threads and the plurality of vector 
command threads and thereupon provides the second selected command thread to the execution 
unit 470 (coL 9, lines 25-57). 

As for claim 16, Lindholm '913 also teach the first selected conmiand and the second 
selected command are both provided to the execution unit 470 and may be interleaved (col. 13, 
lines 24-39). 

In regard to claim 17, Lindholm '913 teach the first selected command (vertex command) 
may be eventually provided back to the thread control buffer 420 from where it was previously 
retrieved by the execution unit 470 (col. 5, lines 7-19, and col. 7, lines 23-27). 

In regard to claim 1 8, Lindholm '913 teach the pixel reservation station includes a first 
pixel memory device storing a plurality of pixel state bits and a second pixel memory device . 
storing a plurality of pixel status bits and the vector reservation station includes a first vector 
memory device storing a plurality of vector state bits and a second vector memory device storing 
a plurality of vector status bits (col.. 7, lines 30-42). 

Referring to claim 19, Lindholm '913 teach each of the pixel command threads and 
vector command threads including a done flag (flag associated with a threads activated when all 
process instructions have completed execution) (col. 9, lines 60-67, and col. 10, lines 1-3). As 
shovra in Fig. 2, Lindholm '913 teach the processed vertices output by Vertex Output Buffer 260 
are received by a Primitive Assembly/Setup 205, which is then output to Raster Unit 210. The 
Raster Unit 210 performs scan conversion on samples, such as vertices (col. 5, lines 9-19) (when 
done flag is activated in the vector command thread, the vector command is provided to a scan 
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converter). Lindholm *913 further teach the processed samples are output from Pixel Output 
Buffer 270 (Fig. 2) to Raster Analyzer 160 (Fig. 1) (col. 5, lines 40-45) (when done flag is 
activated in the vector command thread, the vector command is provided to a rendering 
backend). 

In regard to claims 20-22, as cited above, Lindholm *913 teach retrieving a first selected 
command and a second selected command wherein, the first command and the second command 
are interleaved (col. 13, lines 25-39), and providing the selected command to the execution unit 
240 for performing the selected commands, wherein the second selected command is provided 
prior to the completion of the first selected conmiand (col. 9, lines 25-36), and writing the first 
selected command thread to the first reservation station (pixel output buffer 270) if the first 
selected command is one of the plurality of first command threads (pixel conmiands), and 
writing the second selected conmiand thread to the second reservation station (vertex output 
buffer 260) if the second selected command is one of the plurality of second command threads 
(vertex commands). . 

In regard to claim 23, Lindholm '913 teach the texture engine 225 is included in the 
execution unit 240 (col. 5, lines 1-3). 

In regard to claim 24, as cited above, Lindholm '913 teach when all of the commands 
with the selected command thread have been executed, setting a done flag. 

As for claim 25, which is similar in scope to claim 19, is thus rejected under the same 
rationale. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindholm et al. (U.S. Patent No. 6,650,330) (hereinafter, Lindholm '330) in view of Lindholm 
et al. (U.S. Patent No. 7,015,913) (hereinafter, Lindholm '913). 

Referring to claim 5, as applied to claim 1 above, Lindholm '330 teach all the limitations 
of claim 5, except that the command processing engine is a texture processing engine. 

However, as also cited above, Lindholm '913 teach a graphics multi-thread processing 
system, wherein the command processing engine (execution unit 240) includes a texture engine. 

Therefore, it would have been obvious to one skilled in the art to utilize the method as 
taught by Lindholm '913 in combination with the method as taught by Lindholm '330 in order to 
perform texture functions, such as texture mapping (col. 4, lines 60-67, and col. 5, lines 1-5). 

In regard to claim 10, as cited above, Lindholm '330 teach the first reservation station is a 
memory device. Although Lindholm '330 do not teach the second reservation station is a FIFO, 
Lindholm '913 teach the reservation station can be a FIFO (col. 4, lines 35-39). 

Therefore, it would have been obvious to one skilled in the art to utilize the method as 
taught by Lindholm '913 in combination with the method as taught by Lindholm '330 so that 
conunands are stored and processed in their received order. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hau H. Nguyen whose telephone number is: 571-272-7787. The 
examiner can normally be reached on MON-FRI from 8:30-5:30. 

If attempts to reach the examiner by telephone are imsuccessfiil, the examiner's 

supervisor, Kee Tung can be reached on (571) 272-7794. 

The fax number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system contact the Electronic Business Center (EBC) at 866-2 17-9197 (toll-free). 



H. Nguyen 



3/22/2006 




